The ribosomal protein S8 from Thermus thermophilus VK1. Sequencing of the gene, overexpression of the protein in Escherichia coli and interaction with rRNA.
The gene of the ribosomal protein S8 from Thermus thermophilus VK1 has been isolated from a genomic library by hybridization of an oligonucleotide coding for the N-terminal amino acid sequence of the protein, amplified by PCR and sequenced. Nucleotide sequence reveals an open reading frame coding for a protein of 138 amino acid residues (M(r) 15,839). The codon usage shows that 94% of the codons possess G or C in the third position, and agrees with the preferential usage of codons of high G+C content in the bacteria of the genus Thermus. The amino acid sequence of the protein shows 48% identity with the protein from Escherichia coli. Ribosomal protein S8 from T. thermophilus has been expressed in E. coli under the control of the T7 promoter and purified to homogeneity by heat treatment of the extract followed by cation-exchange chromatography. Conditions were defined in which T. thermophilus protein S8 binds specifically an homologous 16S rRNA fragment containing the putative S8 binding site with an apparent association constant of 5 x 10(7) M-1. The overexpressed protein binds the rRNA with the same affinity as that extracted from T. thermophilus, indicating that the thermophilic protein is correctly folded in E. coli. The specificity of this binding is dependent on the ionic strength. The protein S8 from T. thermophilus recognizes the E. coli rRNA binding sites as efficiently as the S8 protein from E. coli. This result agrees with sequence comparisons of the S8 binding site on the small subunit rRNA from E. coli and from T. thermophilus, showing strong similarities in the regions involved in the interaction. It suggests that the structural features responsible for the recognition are conserved in the mesophilic and thermophilic eubacteria, despite structural peculiarities in the thermophilic partners conferring thermostability.